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on a Spkrical shell is:

where. (0, ~) arc the. cola(itudc  rind lon~i{udc, lcspccliwly,  and R is llic. ladius of Ille shc]l (radius of the

earth). For an c.tastic  body in cquilibriunl,  wc usc a vmialional  pril]ciplc  [o SOIVC for the minimum in

lhc pole.nlial energy with rcspccl  10 snlall IIcdal {iisr)l;ccr~lcrlts. } ‘or a [:ivcll  clc.rllc.n[, e, the elastic

slrain cnc.rgy is

and using IIookc’s  law (1),

~Je  , I J-,, F“ 1)[’ (if) :: .: J (>’ “I\c1’1)’11’(.’  (if) (4)
‘ Q’

where W is lhc clcrl]cnl  volurnc. For a

mcnt, the Polcn[ial c.ncrgy of the apl)liul

where S is the surface of the clcrncn(.

L fF

boul]dar,y  Lractl(ul  vcc[ol t al)piicd mi Ltm bourldary  of the c]c-

twurldar:y slrcss is

-J J[ <]I
U“’t (Is ~ N’ ‘ t (Is (5)

s s

Sull)tjling  ( 4 )  atl(i (5) all(l II]inirlti7.ilis  [lIc. to~al energy of  the

body under load with  respect 10 snmll vill ia[iorls in ~,, uc gc[ the standard fini[c  clcmcnt  cqua(ion:

K(.. ~ I (6)

where

~1 , J 11’ “1)’1{’  do (7)
in’

(ic.fines the c.tcmcnl sliffrw.ss matrix and

,, [N( T, d$ (8)
s

vcclor. I’hc  glolml siiffncss nia[rix  K is assc.mblc.d frcl([l KC and is solved for

DisI)laccn~cnt bOLIIIdaIy concti[i(ms and fault slil) data (s~)lit rrodcs) enter inlo

defines the clcmcnt  force

by Gaussian intcgril[ion.

(8) which rcduccs [hc rank to the numlrr of dc[:r~.cs O( frccxi(mi. A sufficic[lt  condition for K to bc

invcr(cd is lha[ [hc [r;msla[ion and rotation fo] cxtl clc~ncn[  arc cons[rainc.d  so d)c s o l u t i o n  ~ = K - i f
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c.alc lhal NA-Ca  rc]alivc  motion is parlilionc’d as disl)lacclllc.n[  along faull$ an(i [1s conlinuum  (icfornla-

tion (including rotatiml)  throughout [hc N’A-C’U I)la[.c boull~kwy  wm.. our Ic.suits arc in good agrccmcr]l

wilt] prciirninary  G1’S rcsuils [1’crrirm C( (11., 1995],  if wC. conslrdin t h e  ccrl[r:li  Scp(cnlriorml faull  10

icft-lamral  slrikc-sli~ll~~otior~.
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IJigurf  4b. Dcn~ and Sykes [ 1995] bascci II I(Klcl:  faull rate sol~ltion  (sc.c  I’ip,ur,  31J for cxplana[ion).

Figure Sa. Crrlais  and Mercier a’r Ixj]iriay [ 1993 I lmscd rlmdcl: calcl]ktlcd  IIltxions  al the ccnlcr  of

e<lch c.lcmcnt (se-c I:igurc  M for Cxpiall:llio[l)

luvxl  mo{ld: fault ralc s[~lu~ion (see l;igurc 3b

Figure 6. Prclimillary  GPS site. vclocily  vc~tor,; arid ttlcir 95% collficlcllcc  clli~wc.s wilt] rc!spccl [o site

3’lJRK in [he Batmmas on s[ablc NOI [l) AIIICI  ico plate for two occopa[iorls  irl 1986 an(i 1994 f rom

Farina C( al. [ 1995].

I;igure 7 ~rrlais  and Mercier de /,ej~irmy [ 1993] I)asc(i  mode] (insr!  of I’UCIIO Rico area): caicolatcd

nm[ions a t  Lhc ccnlcr  of each clcrnmil  (s0. higurc  3;t f’or cxpl:lrlalion). ‘1’llis is II]c sarnc solution as

}:igurc 5a bu[ wi[h the Nor[h Arncrica  plate held fixt’d  so Lhal [he corjlirmu[]) Vc.]ocily  vecmrs can bc

\ compared (0 }:igurc  6.

Figure 8 Calais and Mcrcier de l.d~)itlay \ 1993] bawd nl(xlcl  (irlsct of ]’uct [o Rico area): (a) calcu-

lated mo(ions  a( t h e  ccntcr of each clcIncI)I (SCX I:i[!ulc. 3a fol cxl~lana[ion). ‘1’tlis is the same as I:ig-

urc 7 bill wilh  lhc added c o n s t r a i n t  Ltl:ll llIc ccll~ra} Scptclllri(ml fault bc s[rikc-slip.  This pro(iuces

cont inuum moliorls mom consis~cnt  wi~tl [Im G1’S r~wrlli  shtnvn  in I ‘ip,uru 6. (b) faull  rate solution

(SCC }’igurc  3b for explanation).
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2+ triple jet Displacement : 30.00 mm

Figure 4a
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